L

P

EP 0 022 740 A2

Européisches Patentamt

0’ European Patent Office

Office européen des brevets

@) Publication number: 0022740

A2

@ EUROPEAN PATENT APPLICATION

@) Application number: 80630023.2

@ Date of filing: 04.07.80

& mnt.c::B60B 7/00,B60C 13/00,

B60S 1/68

@) Priority: 16.07.79 US 57780

@ Date of publication of application: 21.01.81
Bulletin 81/3

@ Designated Contracting States: BE DEFR GB IT LU

Applicant: THE GOODYEAR TIRE & RUBBER
COMPANY, 1144 East Market Street, Akron,
Ohio, 44316 (US)

Inventor: Watts, George Timothy, 325 McAlmont Road,
N.E., North Canton, Ohio 44720 (US)

Representative: Weyland, Joseph Jean Plerre, Goodyear
International Tire Technical Center Patent Department
Avenue Gordon Smith, Colmar-Berg (LU)

6) Tire sidewall protection shield.

&) A removable resilient shield is maintained proximate the
sidewalls of a tire for off-the-road vehicles to protect this criti-
cal area of the tire from damage due to contact with external
objects such as rocks. The shield is attached to the rim flange.
The radially inner portion of the shield is discontinuous fo pre-
vent accumulation of debris between the shield and the side-
wall of a tire mounted on the rim.

ACTORUM AG



«sd

P

10

15

20

25

30

35

X 0022740

TIRE SIDEWALL PROTECTION SHIELD

The foregoing abstract is not to be taken as limiting
the invention of this application and in order to under-
stand the full nature and extent of the technical disclosure
of this application reference must be made to the accom-
panying drawings and the following detailed description.

This invention relates to protection of the sidewalls
of vehicle tires which operate off the road. In such tires
the sidewalls are particularly vulnerable to damage from
sharply pointed rocks or other material which the tire is
likely to encounter as it rolls over rough terrain for
which off-the-road type vehicles are designed to operate.

The invention may be used with any tire; however, it
is most useful with a tire whose service conditions are
such as to cause failure of the tire through damage to the
tire sidewalls from contact with external objects. The
invention is particularly well suited to the protection of
one or both of the lower or radially inner portion of the
sidewalls of large off-the-road type tires and especially
those of a design which includes a replaceable tread or
traction belt, which are more vulnerable to sidewall damage
due to their increased service life. It may be used in
conjunction with an upper sidewall protection device, an

example of which is shown in United States Patent No 4,030,530.

The invention may be used with any tire for which protection
is required.

Past efforts for the protection of the sidewall of a
tire have included a resilient shield fastened adjacent
the tread of a tire. The shield in some instances has
been extended from its attachment point adjacent the tread
of the tire to the tire rim flange where the shield was
also secured. A sectional annular shield has been attached
to the rim flange by means of a plurality of removable
fasteners circumferentially spaced about the rim flange,
the shield being retained between the rim flange and ring
segments by the removable fastening means.
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It is believed that none of the prior art devices
have been entirely satisfactory for protection of the
lower or radially inner sidewall of a tire intended for
off-the-road operation. Some of the prior art protection
devices are laborious to assemble. Some of the prior art
protection devices may be easily damaged or knocked off
the tire and rim assembly when the shield or attachment
devices used therewith receive a blow which causes
sufficient deformation. Additionally, the prior art tire
sidewall protection devices have positioned the radially
inner portion of the shield adjacent the tire sidewall and
rim flange such that dirt, sand and other debris may be-
come entrapped between the rim, the tire sidewall and the
shield. Accumulation of debris in this area may result in
damage to the tire sidewall during continued operation of
the tire due to abrasion of the tire sidewall.

Summary of the Invention‘

It is an obJject of the invention to provide a tire
sidewall protection shield which reduces or eliminates
entrapment of debris between the protection shield and
associated sidewall of the tire.

It is another object of the invention to provide a

tire sidewall protection shield which is not readily dis-

rlodged upon impact with an obstacle during operation of

the vehicle upon which the protection shield is mounted.

These and other objects and advantages of the invention
will become apparent as the description proceeds.

An annular tire sidewall protection shield is removably
attached to a tire rim. The tire rim includes a tire-
supporting flange axially spaced of its centerplane. The
tire rim terminates in a portion directed generally radially
inwardly toward the axis of rotation of the rim. Preferably
the terminal portion of the rim includes a plurality of
generally axially directed apertures spaced apart about
its circumference. An annular resilient shield axially
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engages said terminal portion of the rim. The radially
inner portion of the shield is discontinuous to permit
egress of debris from between the sidewall of a tire

mounted on the rim and the shield. The radially inner
portion of the shield may include a plurality of generally
radially inwardly directed tabs. Alternatively, near its
radially inner portion of the shield may include a plurality
of apertures. The shield extends radially outwardly of the
axis of rotation of the tire rim from a radius corresponding
to that of the terminal portion of the rim. The shield is
interposed between an annular ring and the terminal portion
of the rim. The ring includes a plurality of apertures
extending generally in an axial direction therethrough.

The apertures of the ring are spaced apart about the cir-
cumference of the ring. The apertures of the components

are aligned and removable fastening means extend through

the aligned apertures of the shield and ring in a generally
axial direction to secure the shield and ring to the ter-
minal portion of the rim.

Alternatively, a spacer such as a plurality of blocks
or a second annular ring is positioned between the terminal
portion of the rim and the shield.

Brief Description of the Drawings

In the Drawings:

Figure 1 is a side elevation of a tire and rim assembly
having mounted thereon a sidewall protection shield according
to the invention.

Figure 2 is an enlarged fragmentary sectional view
taken along line 2-2 of Figure 1.

Figure 3 is an enlarged fragmentary sectional view
illustrating another embodiment of a sidewall protection
shield assembly according to the invention.

Figure 4 is a side elevation of another embodiment of
a sidewall protection shield according to the invention.
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Detailed Description of the Invention

Referring now to the figures and particularly to
Figure 1, an annular tire sidewall protection shield 12
is removably secured to the flange 21 of a tire rim 20.

The shield 12 covers at least the radially innermost portion
or lower sidewall portion of tire 10. The tire rim 20 in-
cludes a pair of tire supporting flanges (not illustrated)
axially spaced from its centerplane. As used herein, the
centerplane (not illustrated) of the rim 20 is a plane
perpendicularly intersecting the axis of rotation 60 of

the rim and being located midway between the axially spaced
tire supporting flanges of the rim, Referring to Figures

2 and 3, the flange 21 of tire rim 20 includes a terminal’
portion 22 directed generally radially inwardly toward

the axis of rotation 60 of the rim 20. Preferably, as
shown, the terminal portion 22 of the rim flange 21 in-
cludes a plurality of generally axially directed apertures
24 spaced apart about its circumference for receipt of a
plurality of generally axially extending fasteners (such

as typified by bolt and nut 38). As used herein "axially"
and related forms mean in a direction generally parailel

to the axis of rotation of the respective shield, rim, tire
or assembly of a shield and rim. The axis of rotation 59
of the shield 50 is shown in Figure 4.

The shield 12 is positioned axially outboard of the
terminal portion 22 of the rim flange 21. As used herein,
an item which is "axially inboard" of another is nearer
to the centerplane of the respective tire rim or tire rim

and protection shield assembly. Conversely, an item which
is "axially outboard" of another is farther away‘from the
centerplane of the respective tire rim or tire rim and
protection shield assembly.

The shield 12 is an annular protective body of
resilient sheet material for absorbing impact from rocks
and other debris. The shield 12 may be formed of sections
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(not illustrated) for example, by cutting and piecing to-
gether slabs of elastomeric material to form a disc with
its center removed. Preferably however, the shield 12 is
circumferentially continuous to avoid the need for fasteners
which may become broken or snagged during operation of the
assembly in its normally harsh environment. The shield 12
may be formed of reinforced elastomeric material, for
example, textile and/or wire reinforced rubber or a resilient
plastic such as polyurethane. The shield 12 may be retained
by frictional forces by compressing the shield between the
terminal portion 22 of the rim flange and an annular ring
34 as illustrated in Figure 2. Alternatively, the shield
may be fastened to thé rim flange and interposed between
a pair of annular rings (not illustrated), or between a
plurality of spacer blocks 26 and an annular ring 34 as
shown in Figure 3., The ring 34 and spacer blocks 26 are
typically made of a metal such as steel. The shield 12
preferably includes a plurality of generally axially ex-
tending apertures 36 which are circumferentially spaced
apart about its radially inner portion 14 in alignment with
corresponding apertures (37,39) in the corresponding rings
and spacers. The shield 12 extends radially outwardly of
the axis of rotation of the tire rim 20 from a radius
corresponding to that of the rim flange terminal portion
22. Typically, the maximum radial extent of the shield 12
is an amount greater than the radius of the tire 10 protected
thereby at the point of maximum axial dimension of the tire.
The radially inner portion 14 of. the shield 12 is dis-
continuous. These discontinuities 18 in the radially inner
portion 14 of the shield 12 may include a plurality of cir-
cumferentially spaced apart radially inwardly directed
projections or tabs 16 as shown in Figures 1-3, Alter-
natively, as shown in Figure 4, the shield 50 may include
a plurality of apertures 52 circumferentially spaced apart
near its radially innermost end 54, Apertures 52 are of a
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size greater than needed for passage of fastening means
such as bolts 38 therethrough and preferably, are in
addition to apertures 51 provided for passage of fastening
means. Por purposes of illustration the apertures 52 each
have a perimeter formed of radially directed line segments
Jjoined by one or more circumferentially directed arcuate
segments. This, however, need not be the case and all
alternate configurations are within contemplation of the
invention. For example only, the discontinuities may appear
to be a series of circumferentially spaced polygons,
circles or other geometric figures. What is important is
that the discontinuities when the shield is installed form
apertures (numeral 15 in Figure 1 or numeral 52 in Figure
4) to permit egress of the debris from between the shield
and a tire sidewall protected thereby. The embodiment
shown in Figure 4 can also be described as including a
plurality of radially inwardly directed tabs 55 which are
joined at their radially inward ends 56 by a plurality of
circumferentially extending tie-bars 58 to define apertures
52.

As shown in Figure 2 the shield 12 may be positioned
so as to directly abut the rim flange terminal portion 22,
The axially inboard surface 13 of the shield 12 is in contact
with the axially outboard surface 11 of the rim flange ter-
minal portion 22. Axially outboard of the shield 12 there
is positioned an annular ring 34 which directly abuts the
shield 12, Annular ring 34, shield 12 and the rim flange
terminal portion 22 each contain a plurality of circum-
ferentially spaced generally axially directed apertures in
alignment, A plurality of removable fasteners (as typified
by bolt and nut 38) extend therethrough to bind the com-
ponents together. Thus, the shield 12 is interposed between
the rim flange 21 and annular ring 34. Preferably the

fasteners are recessed or present a flush surface with ring

34 to prevent snagging of the assembly.

)
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Alternatively, as shown in Figure 3, a plurality of
spacer blocks 26 may be positioned about the circumference
of the rim flange terminal portion 22 so as to position
the shield 12 in axially spaced relationship to the ter-
minal portion 22 of the rim flange. Because the spacer
blocks 26 are not continuous in the circumferential direc-
tion of the ring, there is created a plurality of radially
directed holes or apertures at circumferentially spaced
apart positions through which debris contained between the
tire sidewall and the sidewall protection shield 12 can
exit. The spacing means may be a radially slotted ring
(not illustrated), separate blocks 26 or comprise a sack of
ordinary flat washers (not illustrated). Preferably the
spacers are permanently fastened or integral with one of
the other components such as terminal portion 22 or shield
12 of the assembly. Each spacer block 26 includes an
aperture 39 passing therethrough in a generally axial
direction for receipt of one of the fastening means 38.
Engaging the axially outboard surface 17 of the sidewall
protection shield 12, is an annular ring 34 similar to ‘that
described with reference to Figure 2. The use and function
of spacer means such as blocks 26 are further described in
co-pending Application No 057,227 | of R J Olsen et al,
entitled Tire Sidewall Protector Shield Assembly, and
commonly assigned herewith, and filed on even date herewith.

As used herein, "radially", "radially directed" and
related forms mean in a direction which is towards or away

from the axis of rotation of the respective shield, tire
rim or the tire rim and protection shield assembly, the
direction being within a radial plane of the respective
shield, tire rim or tire rim and protection shield assembly.
As used herein a "radial plane" of the respective shield,
tire rim or the tire rim and protection shield assembly is
one which passes through and contains the axis of rotation
of the respective shield, tire rim or the tire rim and
protection shield assembly.
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The manner of attachment of the tire sidewall protec-
tion shield to the terminal portion of the rim flange is
fully described in the above-referenced co-pending appli-
cation of Olsen, et al. The disclosure therein is hereby
incorporated by reference,

Although the tire rim and protection shown and des-
cribed includes a shield for one sidewall of a tire, it
is understood that both sidewalls of a tire may be protected
in like manner.

The shield has been shown and described as being
attached to a terminal portion of the flange of a single
component rim. It is understood that when a multipiece rim
is employed, one of the rim components may, of course, be
formed so as to provide an equivalent mounting site for the
protection shield.

While certain representative embodiments in detail
have been shown for the purpose of illustrating the invention
it will be apparent to those skilled in this art that
various changes and modifications may be made therein with-
out departing from the spirit or scope of the invention.

S
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1. A shield for protection of at least a portion of
the sidewall of a tire comprising an annular body of re-
inforced resilient elastomeric material having a radially
inner portion including a plurality of radially inwardly
projecting tabs spaced apart from one another in the cir-
cumferential direction of the shield.

2. The shield of Claim 1, wherein said tabs are Jjoined
at their radially innermost ends by a plurality of circum-
ferentially extending tie-bars to define a plurality of
apertures spaced apart from one another in the circum-
ferential direction of the shield.

3. A tire rim and protection shield assembly com-
prising:

(a) a tire rim having a tire-supporting flange axially
spaced from the centerplane of the rim;

(b) a resilient shield fastened to said flange and ex-
tending radially outwardly from a position adjacent said
flange;

(c) said shield being an annular body of reinforced
resilient elastomeric material having a radially inner-
most portion which is discontinuous in the circumferential
direction of the shield, providing at least one passage
extending through said shield for removal of material
accumulating between said rim and -shield during operation.

L, The assembly of Claim 3, wherein said innermost
portion includes a plurality of radially inwardly projecting
tabs spaced apart from one another in the circumferential
direction of the shield.

5. The assembly of Claim 4, wherein said tabs are
Jjoined at their radially innermost ends by a plurality of
circumferentially extending tie-bars to define a plurality
of passages spaced apart from one another in the circum-
ferential direction of the shield for removal of material
accumulating between said rim and said shield during
operation.
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6. The assembly of Claims 3, 4, 5, further comprising
an annular ring fastened to said rim flange, said shield
being interposed between said rim flange and said ring.

7. The assembly of Claims 3, 4 or 5, further
comprising a spacing means fastened to said rim flange,
said spacing means being interposed between said rim
flange and said shield, said spacing means having an
opening providing at least one radially extending passage
between said rim and said shield for removal of material
accumulating during operation.

8. The assembly of Claim 6, wherein said spacing
means include a plurality of blocks spaced apart from one
another about the circumference of said rim flange.
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